To describe the results and complications of in situ preservation (ISP) of kidneys from donors after cardiac death (DCD). Background: DCD donors are increasingly being used to expand the pool of donor kidneys. ISP reduces warm ischemic injury which is associated with DCD donation. Methods: Insertion of a double-balloon triple-lumen catheter allows selective perfusion of the abdominal aorta to preserve the kidneys in situ. From January 2001 until August 2005, 133 ISP procedures were initiated in our procurement area. Results: Fifty-six (42%) ISP procedures led to transplantation; in the remaining 77 cases (58%), the donation procedure was abandoned or both kidneys were discarded because of ISP complications (n ϭ 31), poor graft quality (n ϭ 23), no consent for donation (n ϭ 13), medical contraindications (n ϭ 8), or unknown cause (n ϭ 2). Increasing donor age (odds ratio (OR) 1.06 per year, P Ͻ 0.001) and uncontrolled DCD donation (OR 5.4, P Ͻ 0.001) were independently correlated with ISP complications. After transplantation, prolonged double-balloon triple-lumen catheter insertion time was an independent predictor of graft failure (OR 2.0, P ϭ 0.05). Selected controlled DCD donors were managed by rapid laparotomy and direct aortic cannulation; graft survival of these kidneys was superior to kidneys from controlled DCD donors managed by ISP. Conclusions: A minority of initiated ISP procedures led to transplantation, resulting in a high workload compared with donation after brain death. The association between increasing catheter insertion time and inferior graft outcome emphasizes the need for fast and effective surgery. Therefore, rapid laparotomy with direct aortic cannulation is preferred over ISP in controlled DCD donation.
K idney transplantation is the treatment of choice for patients with end-stage renal disease, resulting in long-term survival benefit and sustained improvement in quality of life compared with dialysis. 1, 2 However, many patients with endstage renal disease do not receive optimal care due to the shortage of organ donors. Therefore, donor criteria have gradually been expanded to include patients older than 60 years and patients older than 50 years with additional risk factors. 3 Although clinical outcomes of such expanded criteria donor kidneys are less favorable than those of ideal brain-dead or living donor kidneys, transplantation of these kidneys increases survival of wait-listed patients. 4 Furthermore, transplantation of expanded criteria donor kidneys is cost-effective when compared with hemodialysis. 5 Next to expanding the criteria for donation after brain death (DBD), the donor pool can be increased by including patients who die after cardiac arrest, either after failed resuscitation in the emergency department or after controlled withdrawal of ventilatory support in the intensive care unit. 6 Donation after cardiac death (DCD; also referred to as nonheart-beating donation) holds the potential to increase the donor pool 2.5-to 4-fold, 7 which stabilizes or even reduces the waiting list for kidney transplantation. 8 Despite a higher incidence of delayed graft function in DCD kidneys compared with DBD kidneys, long-term graft and recipient survival are similar. 9 -15 Therefore, DCD donors are increasingly being used in many countries. 16 DCD organs are inevitably subjected to a period of warm ischemia. Prolonged warm ischemia time is associated with reduced graft survival. 17, 18 Therefore, DCD organs have to be flushed and cooled as fast as possible to minimize warm ischemia time. In uncontrolled donors, a rush to the operating room generally is not feasible because legal, logistical, and medical requirements must be met before procurement. In controlled donors, these issues are preferably arranged before cardiac arrest, which enables withdrawal of treatment in a controlled environment with more rapid cannulation and preservation, reducing warm ischemia time. Therefore, different techniques have been developed to preserve the organs inside the body of the donor to "buy time" for organ procurement. 19 -25 Kidneys can be preserved in situ using a double-balloon triple-lumen (DBTL) catheter introduced via the femoral artery into the aorta. 19 After inflation of both balloons, the abdominal aorta including the renal arteries can be selectively perfused, flushing and cooling the kidneys. This technique is minimally invasive, can be performed in the emergency department and in the intensive care unit, and should allow fast and effective use by surgeons with limited experience in donation procedures. Using DBTL catheters for in situ preservation (ISP) of DCD kidneys, our institution as well as various other transplant centers have reported acceptable clinical outcomes of grafts that would otherwise not have been suitable for transplantation. 26 -29 Although insertion of the DBTL catheter seems a relatively simple surgical procedure that can be performed by every trained surgeon, the results and complications of this technique have never been described. In this report, we present data on the clinical results and efficacy of ISP of DCD kidneys. We show that ISP complications occur frequently, especially with increasing donor age and in uncontrolled donation procedures, and that prolonged catheter insertion time is associated with poor transplant outcome.
MATERIALS AND METHODS

Donors
DCD donors can be categorized into 4 types, as discussed at the first international meeting on nonheart-beating donation in Maastricht in 1995. 30 These categories are defined as (1) patients who are found dead and are brought to the hospital for organ donation; (2) patients who die after failed resuscitation, mostly in the emergency department; (3) patients who do not meet brain death criteria and die after controlled withdrawal of supportive treatment, mostly in the intensive care unit; and (4) patients who experience cardiac arrest after brain death has been diagnosed. Except for category 3 donors, DCD donations are uncontrolled procedures.
Our DCD program includes category 2, 3, and 4 donors in the university hospital as well as in the district hospitals of the Maastricht organ procurement area (population, 0.9 million). All donation procedures within our organ procurement area from January 2001 until August 2005 were included in the current study. Excluded from analysis of ISP complications were selected category 3 donors that were rushed to the operating room for procurement of the liver as well as the kidneys. In these cases (N ϭ 7), rapid laparotomy followed by direct aortic cannulation was performed instead of ISP by a DBTL catheter.
In Situ Preservation Technique
After declaration of patient death by an independent physician who is not taking part in the donation procedure, donor kidneys can be preserved in situ by a DBTL catheter (AJ6516, Porgès, Le Plessis Robinson Cedex, France) designed to block the aorta at the diaphragm level and at the bifurcation to selectively perfuse the renal arteries ( Fig. 1A ). This 16Ch catheter has an intraballoon distance of 25 cm and its fully inflated balloons have a diameter of 40 mm; a 12Ch pediatric DBTL catheter with an intraballoon distance of 15 cm and a balloon diameter of 30 mm is also available (61.630.12.080, Meddev, Holm, Germany). Histidine-tryptophan-ketoglutarate solution (Custodiol, Dr. Franz Köhler Chemie, Alsbach, Germany) is used for perfusion because its low viscosity facilitates flush-out at high flow rates.
According to Dutch legislation, ISP is allowed before consent for donation is obtained from the relatives. In case the relatives are not immediately available, this minimally invasive procedure preserves organ viability and empowers families with the opportunity to decide about donation. 23 After cardiac arrest, a 5 minute "no-touch" period without invasive actions makes sure that irreversible brain damage has occurred before ISP is initiated and provides a clear distinction between patient treatment and donor management. ISP is performed in the emergency department for category 2 DCD donors and in the intensive care unit for category 3 DCD donors.
After the no-touch period, a longitudinal incision of 10 to 15 cm is made in 1 of the groins. The femoral vein and artery are identified and both vessels are looped. Venous branches are not ligated to save time. After femoral arteriotomy, the DBTL catheter is introduced until the STOP sign is inside the artery. The abdominal balloon is inflated with 7 mL of diluted contrast medium and the catheter is retracted until the balloon hooks onto the aortic bifurcation. Subsequently, 150 mL blood is drawn for chemistry, virological screening and blood group typing and both the abdominal and the thoracic balloon are fully inflated (12 mL). If logistics allow, a bolus of streptokinase is administered through the DBTL catheter. 31 A gravity-driven infusion system is then connected to the DBTL catheter and ISP is initiated. Maximal perfusate flow with the infusion system placed 150 cm above the donor is maintained until donor nephrectomy. When in situ perfusion has been initiated, a 22Ch Foley catheter is introduced into the femoral vein to allow outflow of the perfusate. The Foley catheter balloon should not be inflated as this may obstruct outflow. The correct position of the DBTL catheter can then be confirmed by an x-ray from the heart to the umbilicus (Fig. 1B) ; the surgeon maintains sterility to adjust the position of the catheter if necessary. Finally, the catheters are fixed, the skin incision is closed and the relatives can be offered the opportunity to visit the deceased patient.
Kidney Transplantations
After ISP has been successfully initiated, donor nephrectomy is performed as soon as possible. The kidneys are carefully inspected by the transplant surgeon and biopsies are taken for histologic assessment of graft quality. DCD kidneys were preserved by hypothermic machine pulsatile perfusion on a Gambro PF-3B machine using UW-MPS (Belzer MPS, Trans-Med Corporation, Elk Annals of Surgery • Volume 246, Number 5, November 2007 In Situ Preservation of Donor Kidneys River, MN). 32 The kidneys were allocated through the Eurotransplant Kidney Allocation System. 33 Recipients of kidneys that were transplanted in the Netherlands were followed up for graft function. Primary nonfunction (PNF) was defined as a kidney transplant that never resulted in discontinuation of dialysis treatment. Glomerular filtration rate at 1 year posttransplant was estimated by the abbreviated Modification of Diet in Renal Disease (MDRD) formula. 34 In addition, date and cause of graft failure and recipient death were recorded. No recipients were lost to follow-up; median follow-up was 2.2 years (range 0.03-5.2 years). Data on recipients of DBD kidneys were kindly provided by the Dutch Organ Transplant Registry.
Statistics
For continuous variables, differences between groups were compared using the paired Student t test or the Mann-Whitney U test, depending on the distribution of the data set. For categorical variables, differences between groups were compared using the 2 test. Recipient and graft survival curves were constructed by the Kaplan-Meier method and compared using the log-rank test. Graft survival was censored for recipient death with a functioning graft. Risk factors for ISP complications and graft failure were identified by univariate and multivariate (backward stepwise with exclusion at P Ͼ 0.10) logistic regression and Cox regression, respectively. All statistical analyses were performed using SPSS 12.0.1 for Windows software (SPSS Inc., Chicago, IL). P Ͻ 0.05 was considered evidence of statistical significance.
RESULTS
In Situ Preservation Procedures
From January 2001 until August 2005, 133 ISP procedures were initiated in the Maastricht donor region. These procedures involved 73 category 2 DCD donors (55%), 57 category 3 DCD donors (43%), 1 category 4 DCD donor (1%), and 2 DCD donors of unknown category (2%). Seventy-nine ISP procedures were performed in the university hospital (59%), whereas 54 procedures took place in 1 of the district hospitals (41%).
Out of 133 potential donations in which ISP was initiated, 56 (42%) led to transplantation of at least 1 organ. In the remaining 77 cases (58%), the donation procedure was abandoned or both kidneys were discarded. The proportion of these failed procedures was higher for category 2 DCD donors than for category 3 DCD donors (67% vs. 33%, P Ͻ 0.001). Causes of unsuccessful procedures are presented in Figure 2 . In 13 uncontrolled procedures (10%), ISP was initiated, but either the relatives or the legal authorities (in case of non-natural death) did not consent to organ donation. In 8 cases (6%), further donor evaluation demonstrated a The main cause of unsuccessful donation procedures were technical complications, occurring in 31 cases (23% of potential donors). In 15 of these cases, insertion of the DBTL catheter through the femoral artery was not possible. Twice, a pediatric DBTL catheter was accidentally inserted into an adult donor, which led us to remove these catheters from our DCD kits. In 12 cases, wrong position of the DBTL catheter resulted in poor flush-out of the kidneys. Malposition of the DBTL catheter was mostly due to retraction of the abdominal balloon onto the iliac bifurcation, leading to obstruction of the renal arteries by the thoracic balloon (Fig. 1C ). In the remaining 2 cases, the abdominal balloon ruptured resulting in poor flush-out of the kidneys.
In 23 cases (17% of potential donors), both kidneys were discarded because of poor graft quality. In 6 of these cases, kidneys were discarded at procurement because of poor flush-out, even though correct position of the DBTL catheter was verified during nephrectomy. Another 5 pairs of kidneys were procured in 1 of the district hospitals and transported to the university hospital for machine pulsatile perfusion; careful inspection at that time demonstrated surgical injury sustained at procurement, mostly stripping of the ureteral vasculature, leading us to discard these kidneys. In 1 case, technical failure during machine preservation resulted in graft injury. Three pairs of kidneys were discarded due to 
Risk Factors for Technical Complications
As technical complications of the ISP procedure were frequently encountered, we analyzed which donor characteristics were risk factors for unsuccessful ISP ( Table 1) . As previously shown, technical complications directly led to discarding of donor kidneys in 31 cases. Another 4 donation procedures in which complications were experienced were prematurely abandoned due to family refusal and donor history of malignancy. Only once, DBTL catheter malposition discovered by x-ray was successfully corrected resulting in transplantation of both kidneys. In total, 36 donors with technical complications during ISP were identified.
Donor characteristics associated with ISP complications were entered in a multivariate logistic regression model. Increasing donor age and uncontrolled donation were independent predictors of ISP complications: increasing donor age by 1 year increased the odds of ISP complications 1.07 times (95% CI: 1.03-1.11, P ϭ 0.001), and in uncontrolled donation procedures the odds of ISP complications were 5.8 times as high as in controlled donations (95% CI: 2.1-16.3, P ϭ 0.001). These results indicate that technical complications with ISP can be expected in older donors, probably due to the increased incidence of atherosclerosis, and in uncontrolled donation procedures, possibly due to logistic difficulties.
Risk Factors for Graft Failure
From January 2001 until August 2005, 56 ISP procedures in our donor region resulted in transplantation of at least 1 kidney. Thirteen single kidneys were discarded because of poor perfusion characteristics in 5 cases, surgical injury to renal capsule or arteries in 4 cases, and multiple cysts, adhesions, lack of a suitable recipient, and unknown reason in 1 case. In 2 cases, only 1 donor kidney was present at procurement due to renal agenesis and prior living kidney donation. This results in a total of 97 DCD kidney transplants, 91 of which were grafted in the Netherlands and available for follow-up of transplant outcome.
To assess the impact of time required for insertion of the DBTL catheter on transplant outcome, kidney transplants were divided into tertiles based on the period from inguinal incision to start of perfusate flow. As might be expected, longer duration of DBTL catheter insertion was associated with inferior graft survival (Fig. 3A) . In multivariate Cox regression analysis of donor characteristics, donor sex and ISP insertion time were identified as independent risk factors for graft failure: the hazard of graft failure of female donor kidneys was 2.2 times higher than for male donor kidneys (95% CI: 1.1-4.3, P ϭ 0.03), and the hazard of graft failure of donor kidneys with ISP insertion time above the median (17 minutes) was 2.0 times higher than donor kidneys with faster ISP insertion (95% CI: 1.0 -4.1, P ϭ 0.05) ( Table 2 ). Taken together, increased DBTL catheter insertion time was associated with inferior graft survival and function, emphasizing that efforts should be made to perform this surgical procedure as fast as possible.
Comparison of In Situ Perfusion With Direct Aortic Cannulation in Controlled DCD Donors and DBD Donors
In Maastricht category 3 DCD procedures, supportive treatment is withdrawn in a controlled environment and rapid laparotomy with direct aortic cannulation can therefore be FIGURE 3. Graft survival of DCD kidneys. Graft survival was censored for recipient death with a functioning graft. A, Graft survival stratified to ISP insertion time. Increased DBTL catheter insertion time is associated with inferior graft survival. B, Graft survival stratified to donor management. Selected category 3 DCD donors were managed by rapid laparotomy and direct aortic cannulation to procure the liver as well as the kidneys (DCD-3 Direct). Graft survival of kidneys from these donors was superior to controlled DCD kidneys managed by in situ preservation (DCD-3 ISP; P ϭ 0.02). Kidney transplants from DBD donors within our organ procurement area during the study period are included for comparison.
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Annals of Surgery • Volume 246, Number 5, November 2007 arranged. A selected group of controlled DCD donors (N ϭ 7) were managed with this technique to procure the liver as well as the kidneys. Furthermore, all DBD donors in our organ procurement area (N ϭ 39) were managed by direct aortic cannulation during the study period. To further study the impact of preservation technique on graft outcome, we compared in situ perfused category 3 DCD kidney transplants with DBD kidneys and DCD kidneys from donors managed by direct aortic cannulation. Rapid laparotomy resulted in significantly shorter warm ischemia times compared with ISP (15 Ϯ 8 vs. 30 Ϯ 7 minutes, respectively; P Ͻ 0.001). All kidneys from donors with rapid laparotomy were successfully procured and transplanted, whereas 20% of kidneys from category 3 DCD donors managed by ISP were discarded due to failed in situ perfusion. Graft survival of DBD kidneys and DCD kidneys managed by rapid laparotomy was significantly superior to DCD kidneys that were preserved in situ (92%, 100%, and 66% at 1 year after transplantation, respectively; P ϭ 0.008; Fig. 3B ). This difference was attributable to the increased incidence of PNF of in situ perfused category 3 DCD kidneys (3%, 0%, and 34%, respectively; P Ͻ 0.001), because graft loss beyond the first month was similar (P ϭ 0.68). Donor and recipient age and sex were similar between the 3 groups of donors, whereas cold ischemia time was significantly longer for category 3 DCD kidneys with ISP (21 Ϯ 8, 22 Ϯ 5, and 27 Ϯ 6 hours, respectively; P Ͻ 0.001).
After correction for these transplant characteristics in multivariate analysis, the hazard of graft loss of in situ perfused DCD kidneys was 3.4 times higher than for DBD kidneys (95% CI: 1.4 -8.4, P ϭ 0.007). In contrast, the risk of graft loss of DCD kidneys managed by rapid laparotomy was similar to DBD kidneys (P ϭ 0.98). These findings indicate that from a surgical point of view, rapid laparotomy with direct aortic cannulation is to be preferred to ISP by DBTL catheters in the management of controlled DCD donors.
DISCUSSION
Procurement of DCD kidneys makes an attractive solution to the growing shortage of donor organs. Implementation of a DCD program holds the potential to increase the donor pool 2.5 to 4-fold, 7 and several studies have reported that graft and patient survival using DCD kidneys are similar to conventional DBD transplants. 9 -13 In contrast, increasing the donor pool with expanded criteria donors is by definition associated with a higher rate of graft loss than ideal DBD transplants. 3 Despite this inferior graft outcome, transplantation of kidneys from expanded criteria donors results in increased survival of wait-listed dialysis patients. 4 Therefore, it is plausible to assume a survival benefit for recipients of DCD kidneys. Indeed, in this study, the 5-year survival rate of recipients of DCD kidneys was 78% (71% for recipients of uncontrolled DCD kidneys), which compares favorably to the annual death rate of 8% to 10% of wait-listed dialysis patients in the Netherlands. Therefore, focus on DCD is both legitimate and necessary.
In this paper, we analyze the outcome of clinical ISP of DCD kidneys by intravascular flush-out through the DBTL catheter. Because only 42% of initiated DCD procedures resulted in kidney transplantation, the workload was high compared with DBD procedures. Thirty-one donation procedures (23%) were unsuccessful due to complicated in situ perfusion. Balloon rupture or catheter malposition was found in 16 of these cases. Another common problem is the inability Annals of Surgery • Volume 246, Number 5, November 2007 In Situ Preservation of Donor Kidneys to insert the DBTL catheter, probably due to atherosclerosis of the femoral or iliac artery. Obviously, it is possible to insert the catheter through the contralateral femoral artery; in case both sides fail, perfusion through a partially inserted DBTL catheter should probably not be attempted. 35 Next to these technical complications, in 6 donation procedures both kidneys were found blue and warm at laparotomy, indicating poor flush-out even though correct position of the catheter was verified. Renal vasospasm may account for the poor flush-out in these cases, and increased flush pressure or administration of a vasodilator such as phentolamine might have increased ISP efficacy. 19, 36, 37 The incidence of ISP complications correlates with donor age, probably because atherosclerosis in older donors makes insertion of the DBTL catheter more difficult. Moreover, the odds of ISP failure in uncontrolled donation procedures were 5.4 times as high as in controlled donation procedures; this could not be explained by increased donor age or different causes of donor death. However, ISP is especially important in uncontrolled donation procedures because the time required for obtaining consent and arranging the nephrectomy would leave most kidneys unsuitable for transplantation. Uncontrolled procedures always occur unexpectedly and require fast action and therefore logistical factors may account for the higher rate of unsuccessful ISP. Because transplant surgeons and coordinators often are not immediately present, medical staff with relatively little experience in organ donation have to start ISP in uncontrolled DCD donors. Therefore, we introduced a training program for surgical residents and nurses working in the emergency department, not only teaching surgical and communicative skills but also addressing emotional aspects concerning organ donation. Moreover, we have distributed specially designed DCD kits to the intensive care units and emergency departments of our organ procurement area. These kits contain all surgical equipment necessary for ISP, including DBTL catheters, preservation fluids, and an outline of the surgical procedure.
The time required for inserting the DBTL catheter was associated with graft outcome. Prolonged catheter insertion time not only indicates increased warm ischemia time, but may also reflect severe atherosclerotic lesions. For clinical practice, the poor outcome associated with prolonged catheter insertion time emphasizes that this surgical procedure should be performed as fast as possible. With the unavailability of reliable viability testing, 6 a point may be reached when the donation procedure had better be discontinued to prevent transplantation of nonviable grafts. The small sample size of this study, however, does not allow us to accurately define such a general cut-off value and we believe that all DCD donors should be evaluated individually.
Several techniques have been developed to reduce warm ischemic injury of DCD organs before procurement, either by applying topical or intravascular cooling or by re-establishing blood flow by mechanical resuscitation or extracorporeal circulation. The DBTL catheter discussed in this paper was designed to selectively perfuse the abdominal aorta to flush and cool the kidneys in situ to 10°C to 15°C. 19 Other catheters with larger diameter have been designed to increase intra-aortic flush pressure and prevent baroreceptormediated renal vasoconstriction. 20, 36 However, the larger diameter of these catheters makes introduction via the femoral artery difficult. Other techniques for ISP of DCD kidneys include intraperitoneal cooling and extracorporeal circulation. Intraperitoneal cooling is established by circulating sterile iced saline through 2 laparoscopy ports. 23 Alternatively, cold Ringer's lactate can be infused through a chest tube located deep in the pelvis with drainage provided by a Foley catheter. 22 Although these techniques result in more efficient cooling in an experimental model, 38 combined topical and intravascular cooling was not associated with superior clinical transplant outcome when compared with intravascular cooling alone. 39 Other groups have applied extracorporeal bypass to recirculate cooled, oxygenated blood. 21,24,40 -42 In a small retrospective analysis, this technique was superior to intraaortic flushing; moreover, a period of normothermic recirculation before cooling was associated with further improvement of transplant outcome. 21 Although transplant outcome may be better with extracorporeal bypass techniques, these interventions are technically and logistically demanding and are not readily available for uncontrolled DCD donors in most hospitals. Moreover, from an ethical point of view, ISP procedures should be kept simple and minimally invasive, especially when consent for organ donation has not yet been obtained. This is also the reason why we did not continue resuscitating the donor after declaration of death. In our opinion, insertion of a DBTL catheter is the procedure of choice for ISP of uncontrolled DCD kidneys.
In controlled DCD donation, the logistic and legal requirements for organ donation can be fulfilled before cardiac arrest. In this setting, rapid laparotomy with direct aortic cannulation is feasible and organs other than kidneys can be procured. This procedure was followed in selected category 3 DCD donors that were medically suitable for liver donation and for which consent for liver donation was obtained. Warm ischemia time was shorter and kidney graft survival was superior to category 3 DCD kidneys that were managed by ISP. This difference in graft survival was attributable to the high incidence of PNF in the ISP group; graft loss beyond the first month of transplantation was similar. Furthermore, the number of kidneys discarded due to technical complications of organ perfusion was lower with rapid laparotomy. Therefore, rapid laparotomy with direct aortic cannulation should be preferred to ISP in the management of category 3 DCD donors.
There is a growing opinion that the donation process should not interfere with end-of-life care for patients and their families. 43 To provide continuity of care for potential donors and their relatives, we prefer to have treatment withdrawn in the intensive care unit (ICU) rather than in the operating room (OR) as is practiced by many other transplant centers. In clinical practice, this does not lead to inferior graft outcome. 44 Therefore, the controlled DCD donor may be transferred to the OR for rapid laparotomy with direct aortic cannulation immediately after death in the ICU. In case the
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In conclusion, continuous investments in logistics and training of surgical and nursing staff have resulted in a program for controlled and uncontrolled DCD in all hospitals in our organ procurement area. ISP by intraaortic flush through the DBTL catheter was performed in 32 potential DCD donors per million inhabitants per year. The yield of transplantable organs was low compared with DBD, in particular with uncontrolled DCD and older donors. Nevertheless, ISP of uncontrolled DCD kidneys led to acceptable function of grafts that otherwise would not have been transplanted. For controlled DCD donors, rapid laparotomy and direct aortic cannulation can be arranged and should be preferred to ISP because it was associated with reduced warm ischemia time, lower discard rate and superior graft survival in this series. Moreover, organs other than kidneys may be procured by this technique. However, this surgical point of view may need to be balanced against the preferences of the relatives to deliver optimal end-of-life care. Because successful transplantation of DCD kidneys is very likely to increase the life expectancy of wait-listed dialysis patients, we consider ISP of DCD kidneys a vitally important surgical procedure.
